tumors (n = 30; 32.6%) were the most frequent type of lesion in this group, followed by ameloblastoma (n = 17; 18.5%). Only 3 malignant lesions were found in this study. Conclusions: Cystic and inflammatory lesions of the jaw are more common than tumors and tumor-like lesions of the jaw in Kuwait. The majority of inflammatory lesions that occurred in the jaw were related to periapical inflammation. Most cystic and tumorous jaw lesions were odontogenic in origin. Locally aggressive odontogenic tumors were relatively more common than nonaggressive ones. Malignant jaw tumors were relatively rare.
Materials and Methods
The oral biopsy records of the Department of Histopathology at Amiri Hospital, which is one of the five major referral government hospitals in Kuwait, were reviewed for all jaw biopsies seen from January 2004 to December 2009. Hematoxylin and eosin-stained sections were reevaluated by 2 pathologists (M.A. and J.M.). Biopsies were divided into three major groups: group 1: developmental/ inflammatory/reactive lesions of the jaw; group 2: cysts, and group 3: tumors and tumor-like lesions. Groups 2 and 3 were both subdivided into odontogenic and nonodontogenic lesions. Clinical data such as age, gender, and location of lesions were collected. Reexcised and recurrent lesions were excluded from the study. Data were recorded and analyzed using the Statistical Package for the Social Sciences for Windows 17.0 (SPSS Inc, Chicago, Ill., USA).
Results
A total of 1,280 oral biopsies were found, 37 of which were for reexcised and recurrent lesions. Of the remaining 1,243 primary oral biopsies, 385 (31.6%) were found in the jaw. Of the 385 cases, 248 (64.4%) occurred in the mandible and 127 (33.0%) in the maxilla. Also, of the 385 cases, 202 (52.5%) were found in men and 183 (47.5%) in women. The mean age of patients was 32.9 8 15.2 years (range 4-91 years). The group distributions were as follows: group 1 115 (29.9%), group 2 178 (46.2%) and group 3 92 (23.9%) ( fig. 1 ).
Overall, radicular cysts (n = 95; 24.7%) were the most common biopsied jaw lesion, followed by chronic apical periodontitis (n = 59; 15.3%), dentigerous cysts (n = 51; 13.2%), and keratocystic odontogenic tumors (n = 30; 7.8%). Man = Mandible; Max = maxilla; NS = not specified. 1 Traumatic bone cyst (n = 2), tuberculosis (n = 1), traumatic neuroma (n = 1), bisphosphonate-induced osteonecrosis (n = 1), actinomycosis (n = 1), mucormycosis (n = 1). Man = Mandible; Max = maxilla; NS = not specified. Man = Mandible; Max = maxilla; NS = not specified. 1 Myofibroma (n = 2), osteoma (n = 2), eosinophilic granuloma (n = 2), hemangioma (n = 1), cherubism (n = 1), brown tumor (n = 1), osteoblastoma (n = 1), chondromyxoid fibroma (n = 1).
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Med Princ Pract 2011;20:550-555 553 10 (10.9%) central giant cell granulomas, and 9 (9.8%) odontomas. Of the 385 jaw lesions, only 3 (0.8%) malignant nonodontogenic tumors were found.
Discussion
It was somewhat difficult to compare the findings of this study with those of other studies due to the dissimilarity of the methods used. Some of the studies were performed on a specific group of lesions such as odontogenic cysts or odontogenic tumors [1, [4] [5] [6] [7] , while others were limited to a specific age group [8] [9] [10] . The percentage of jaw lesions of this study (31.0%) is consistent with the 31.3% in Greek children and adolescents [10] .
The finding that cystic lesions were the most common of the three groups in the present study is consistent with the findings of Dhanuthai et al. [9] in Thai children and Utsumi et al. [11] in Japanese patients. Weir et al. [12] , in their study, have also shown that reactive and cystic lesions were more common than neoplasms. The observation that radicular cysts were the most commonly biopsied lesions in our study is consistent with reports by Skiavounou et al. [10] in Greek children and adolescents and Satorres Nieto et al. [13] in Spanish patients. However, reports from the United Kingdom and Singapore demonstrated that chronic apical periodontitis was more common than radicular cysts [14, 15] . A survey of pediatric oral lesions in Thailand by Dhanuthai et al. [9] reported that dentigerous cysts were more common than radicular cysts, but this finding was related to the high number of referred cases of dentigerous cysts, since the study was carried out at a major referral center. The present study showed in all three groups that the mandible was the most frequently affected site, similar to other studies in which the jaw lesions such as odontogenic cysts and odontogenic tumors were more frequently found in the mandible [5, 6, [16] [17] [18] [19] . Lima et al. [8] found that jaw lesions were slightly more common in the maxilla than the mandible in Brazilian children, but this is probably due to the fact that lesions that have distinct predilection for the mandible, such as ameloblastoma and osteomyelitis, were not observed in this study, since they are uncommon in the pediatric population.
Chronic apical periodontitis was the most common lesion in the first group, which is consistent with the findings of several other studies [10, 12, 14, 15, 20] . However, it accounted for 4.7% of the total accepted oral biopsies, which is lower than 8.1-8.8% reported in other studies [14, 15] . The difference might be due to the fact that chronic apical periodontitis lesions in Kuwait are often not submitted for microscopic examination, rather than to an actual lower occurrence of these lesions.
Cystic lesions in the present study comprised 14.3% of all accepted oral biopsies, which is within the range of 13.8-21.1% found in previous studies [7, 8, 10, 14, 15] , and the finding that the majority of cystic lesions were odontogenic cysts is consistent with the findings of many other researchers [4, 7, 10, 15] . Odontogenic cysts in this study constituted 93.3% of the cystic lesions, which is slightly lower than the 95.6-97.2% reported in Sicilian and Greek subjects [4, 10] . This difference might be due to the fact that in this study cases of odontogenic keratocysts and calcifying odontogenic cysts were not included within the cystic group, but were instead included in the group of tumors and tumor-like lesions. Due to their aggressive behavior, those lesions were reclassified as odontogenic tumors instead of cysts in the most recent World Health Organization (WHO) classification of odontogenic tumors [4, 7, 21] . The odontogenic keratocyst is now known as a keratocystic odontogenic tumor, and the calcifying odontogenic cyst is known as a calcifying cystic odontogenic tumor [4, 7, 21] . The most common nonodontogenic cyst in this study was the nasopalatine duct cyst, which is consistent with the findings of previous reports from Canada and the United Kingdom [7, 14] .
The finding that the majority of the tumors and tumor-like lesions were odontogenic in origin is in agreement with the findings of most previous reports [3, 9] . A report by Parkins et al. [22] from Ghana showed that nonodontogenic tumors were slightly more common, but this might be because nonaggressive odontogenic lesions such as odontomas were not detected in this study, since only symptomatic patients and patients who presented with facial swelling were included. Central giant cell granuloma was the most common nonodontogenic tumor in this study, which is consistent with the findings of previous reports from Libya and Brazil [8, 23] .
Odontogenic tumors and tumor-like lesions comprised 4.9% of all accepted oral biopsies, which is within the range of 0.8-9.6% reported in previous studies [7, 8, 10, [14] [15] [16] [17] . Before the inclusion of keratocystic odontogenic tumors and calcifying cystic odontogenic tumors in the WHO list of odontogenic tumors, ameloblastoma and odontoma were the most common odontogenic tumors in most studies [21, 22] . In this study, keratocystic odontogenic tumors were the most frequent odontogenic tumors, followed by ameloblastomas, which is consistent with the findings of recent reports [16, 23] , whereas another study from China by Jing et al. [6] had shown that ameloblastomas (40.3%) were slightly more common than keratocystic odontogenic tumors (35.8%). This type of tumor constituted 49.2% of all odontogenic tumors in this study, which is higher than the 35.1% reported by ElGehani et al. [23] and 38.7% reported by Luo and Li [16] .
The finding that ameloblastomas were more common than odontomas is in agreement with the findings of most other studies carried out in Asian and African countries [3, 5, 6, 9, 15-17, 22, 23] , but contrasts with the findings of most North and South American studies, wherein odontomas were found to be more common than ameloblastomas [7, 24, 25] . A probable explanation is that the low incidence of odontomas could be related to ethnic or geographic variations [5, 7] or to the fact that most odontomas are nonaggressive and asymptomatic tumors, so that where radiographic examination is not performed routinely, most of them go undetected [9, 25] . This might also be true for Kuwait, where many of the patients visit the dental clinic or undergo radiographic examination only for a dental emergency or when they have symptoms such as pain [26] . Other studies linked the low incidence of odontoma to the fact that odontomas are considered by some as hamartomatous lesions whose diagnosis can be suspected clinically, so even if they are surgically excised, the biopsy material is not usually sent for histopathologic examination [5, 6] . Fregnani et al. [27] from Brazil ascribed the difference in the prevalence of ameloblastoma and odontoma between different studies in different places mainly to data bias. They noticed that studies based on data from medical hospitals tend to have a higher incidence of ameloblastoma than those based on data from dental institutions, since most ameloblastoma cases are treated at hospitals because of their aggressive behavior, whereas most odontomas are treated in dental offices or schools [27] . The biopsies included in this study were received from dentists working in regional dental centers, but those dentists have easy access to the hospital's operating rooms for cases that need hospital facilities.
Benign tumors were far more common than malignant tumors in this study, which is in agreement with the findings of several previous studies [3, 5, 10, 22] . No malignant odontogenic tumors were found in the present study. This observation confirms the findings of previous reports from other countries regarding the rarity of these lesions in the jaw [5, 7, 17] . The percentage of malignant odontogenic tumors in previous reports from other countries ranged from 0.3 to 3.4% of all odontogenic tumors [5-7, 17, 24, 25] .
Conclusions
Cystic and inflammatory lesions of the jaw were more common than tumors and tumor-like lesions. The majority of inflammatory lesions that occurred in the jaw were related to periapical inflammation. Most cystic and tumorous lesions in the jaw were odontogenic in origin. Locally aggressive odontogenic tumors such as keratocystic odontogenic tumors and ameloblastomas were relatively more common than nonaggressive odontogenic tumors such as odontomas. Most benign tumors of the jaw were odontogenic in origin, while most malignant tumors were nonodontogenic in origin.
